In this work, an efficient method for the immobilization of L-proline on magnetic nanoparticles was offered and evaluated as a recoverable magnetic organocatalyst for synthesis of 3-aminoimmidazo[1,2-a]pyridine from 2-aminopyridine, aromatic aldehyde and trimethylsilyl cyanide (TMSCN). This magnetic organocatalyst proved to be effective and provided the products in high to excellent yield at room temperature. Moreover, the catalyst could be easily recovered by facile separation by magnetic forces and recycled for five times without significant loss of its catalytic activity. The benefits of this study are simplicity, nontoxicity, low cost, simple workup, and an environmentally benign nature.
Introduction
Nowadays, magnetic nanocatalysts have attracted much attention as beneficial strategy in green chemistry 1, 3 . They combine the advantages of both homogeneous and heterogeneous catalysts like high dispersion, high reactivity and easy separation because of their nanoscale size and magnetic properties. Organocatalysis has received considerable attention in organic synthesis.
Among all organocatalysts, proline has shown considerable catalytic efficiency in different organic synthesis due to easily accessible and available in both enantiomeric forms 4 . Recently, much interest has been paid to the immobilization of organocatalyst onto magnetic nanoparticles for catalytic application in organic reactions 5 .
Imidazo [1,2-a] pyridines are an important class of nitrogen based heterocyclic compounds, which have been widely used in pharmaceutical industry due to their interesting biological activities 6, 7 .
So far, several methods have been reported for the synthesis of this important frameworks [8] [9] [10] .
In continuation of our research [11] [12] [13] [14] [15] [16] [17] [18] , herein, an efficient and selective synthesis of 3-amino imidazo[1,2-a]pyridine derivatives were carried out using aromatic aldehydes, 2-aminopyridines and trimethylsilyl cyanide (TMSCN) in the presence of a catalytic amount of L-prolinefunctionalized magnetic nanocatalyst (Fe3O4@L-proline) in ethanol at room temperature in high yields (Scheme 1). The solid nanocatalyst can be recovered easily and reused without any significant loss of the catalytic activity. 
Experimental

General
All chemicals and reagents were purchased from Merck, Fluka and Aldrich. Melting points were measured on an Electrothermal 9100 apparatus and are uncorrected. IR spectra were recorded on a Shimadzu IR-470 spectrometer by the method of KBr pellet.
All the products were known compounds and were identified by comparison of their spectroscopic and analytical data with those authentic samples.
Preparation of Fe3O4@L-proline magnetic nanoparticles
Fe3O4@L-proline magnetic nanoparticles was prepared via in situ coprecipitation method. In a typical procedure, FeCl3·6H2O (0.54 g) and FeCl2·4H2O (0.2 g) at a molar ratio of 2: 1 were dissolved in 100 ml of deionized water and and vigorously stirred at 40°C for 15 min with a to the mixture until the pH was reached to 11 to produce black precipitate. Then, this mixture was refluxed at 100°C for 6 h, with vigorous stirring. Finally, the black precipitate was collected using an external magnet and washed several times with ethanol and distilled water and dried at 80 °C in an oven.
General procedure for the synthesis of 3-aminoimidazo [1, 2-a] pyridine (4a-l)
A mixture of an aromatic aldehyde (1.0 mmol), 2-amino pyridine (1.0 mmol), TMSCN (1.2 mmol) and Fe3O4@L-proline magnetic nanoparticles (0.01g) in EtOH (4 mL) was stirred at room temperature. The completion of the reaction was monitored by thin layer chromatography (TLC).
After completion of the reaction, the catalyst was separated easily by an external magnet. The pure products were obtained from the reaction mixture by recrystallization from ethylacetat and no more purification was required.
Results and discussion
In this study, we have synthesized an efficient magnetic organocatalyst Fe3O4@L-proline. The 
Conclusions
In summary, we have introduced a green, magnetically recyclable, environmentally-friendly and efficient composite nanocatalyst (Fe3O4@L-proline) for the selective synthesis of 3-amino imidazo[1,2-a]pyridine derivatives. The efficient and selective syntheses of 3-amino imidazo[1,2-a]pyridine derivatives were carried out using different aromatic aldehydes, 2-aminopyridines and trimethylsilyl cyanide (TMSCN) in the presence of a catalytic amount of Lproline-functionalized magnetic nanocatalyst (Fe3O4@L-proline) in ethanol at room temperature in high yields. Finally, the catalyst can be easily separated by an external magnet and recycled for several times without any appreciable loss of activity.
